SUMMARY
Intelligence quotient (IQ) test scores have been applied in a variety of ways to assess the cognitive competences of individuals, groups and populations. IQ test scores are used for selection purposes in education, industry and the military services. Since the early research of Spearman, it has been widely assumed that there is a general intelligence factor, g, that underlies the performance of all individual cognitive tests and tasks. 1 It has been suggested that g is a fundamental property of the size 2 or plasticity 3 of the brain.
However, a huge body of data collected during the last 50 years has revealed that IQ scores show significant variations over time, place, and race. Three wellestablished phenomena of IQ tests remain unexplained. Firstly, during the period 1950-2000, in all countries studied to date, large increases in IQ test scores have occurred over time, the so-called "Flynn Effect". 4, 5, 6 The IQ-score inflation rate has been approximately 3 points per decade. Yet there is no real evidence that people are becoming more intelligent and a satisfactory explanation of the Flynn effect has yet to be given.
Secondly, different races within a country have typically shown large IQ test score differences. In the USA the IQ scores of the black population has averaged about 1 standard deviation below the average for the white population. 7 In the last few decades, the IQ-score gap between the US black and white populations has been narrowing. Recent analyses of standardization samples suggests that this gap has decreased 5-6 points from 1972 to 2002. 8 Thirdly, countries show substantial and significant national differences in average IQ score. 9, 10 This, and the finding of black-white IQ score differences, has lent support to the hypothesis that intellectual and brain capacity vary across race 2 . However, no consensus has been reached, and none of these theories is consistent with all of the available evidence. Here I present a new explanation for secular and population differences in IQ scores. The explanation is based on the fact that successful intelligence test performance requires a level of literacy not present in all people and populations to the same degree.
According to the most recent data, there are an estimated 774 million illiterate adults in the world, about 64% of whom are women.
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However, the literacy of populations has been increasing significantly over the last century. 21 Researchers and policy makers have defined "functional literacy" as "using printed and written information to function in society, to achieve one's goals, and to develop one's knowledge and potential". 
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In this study, the standard deviation of the IQ test score distribution decreased by 26% as the mean IQ (word similarities) score increased to its maximum over the period 1957-1996. In a similar Danish study, the standard deviation of the IQ test score distribution decreased by 22% as the mean test score increased to its maximum over the period 1959-1998. 28 In both studies it was observed that the mean IQ gains were associated with a much reduced proportion of low IQ scorers, and only a modest increase in high IQ scorers, as predicted by the literacy theory of intelligence test scores.
IMPLICATIONS
These findings have widespread implications for psychology, education, politics, and social policy. The results provide strong prima facie support for the hypothesis that IQ differences across time, nationality and race are caused by differences in literacy. The evidence shows that when the average literacy of a population increases, so does the population's average IQ. If literacy scores reach a plateau or begin to decline, IQ scores will also tend to plateau or begin to decline. Furthermore, as predicted, secular improvements in IQ are unequally distributed with the greatest gains occurring in the lower half of the IQ distribution.
A note of caution: correlation is not causation, and, before definite conclusions can be reached, evidence of the effect of literacy on IQ test performance is needed from experimental studies.
It has been claimed that differences in IQ scores between races and nationalities are caused by genetic differences between white Caucasian and black African, African-American, and African-Caribbean people. Secondly, the differences in IQ scores that exist today between different populations are artifacts of large, confounding literacy differences that exist between these populations. Thirdly, white-black differences in IQ scores are caused by literacy differences between these racial groups. Comparing the average IQ test scores of racial groups or populations without controlling for literacy is illegitimate. Genetic and racial theories 2, 7, 9, 10, 11, 19 of human intelligence are unfounded because, as shown here, the IQ test score evidence upon which such theories are based is fatally flawed. The white-black gap in US IQ test scores is narrowing and will continue to narrow as improved education enables all people an equal opportunity to gain literacy skills. National and racial differences that exist between IQ test scores today will diminish with increasing convergence in literacy that is predicted to occur universally in the 21 The data set used in this analysis was derived from NAEP's long-term trend assessments in reading tests that were administered to white and black students Norway. Literacy data were drawn from the data set described in the legend for Figure 4 . The IQ data were obtained from Table 1 
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SUPPLEMENTARY TABLE
The main findings are summarized in Table 1 . The author acknowledges the assistance of Dr E.V.G. Estacio.
